ABSTRACT -Context -Identification of risk factors for requiring transfusions during surgery for colorectal cancer may lead to preventive actions or alternative measures, towards decreasing the use of blood components in these procedures, and also rationalization of resources use in hemotherapy services. This was a retrospective case-control study using data from 383 patients who were treated surgically for colorectal adenocarcinoma at "Fundação Pio XII", in Barretos-SP, Brazil, between 1999 and 2003. Objective -To recognize significant risk factors for requiring intraoperative blood transfusion in colorectal cancer surgical procedures. MethodsUnivariate analyses were performed using Fisher's exact test or the chi-squared test for dichotomous variables and Student's t test for continuous variables, followed by multivariate analysis using multiple logistic regression. Results -In the univariate analyses, height (P = 0.06), glycemia (P = 0.05), previous abdominal or pelvic surgery (P = 0.031), abdominoperineal surgery (P<0,001), extended surgery (P<0.001) and intervention with radical intent (P<0.001) were considered significant. In the multivariate analysis using logistic regression, intervention with radical intent (OR = 10.249, P<0.001, 95% CI = 3.071-34.212) and abdominoperineal amputation (OR = 3.096, P = 0.04, 95% CI = 1.445-6.623) were considered to be independently significant. Conclusion -This investigation allows the conclusion that radical intervention and the abdominoperineal procedure in the surgical treatment of colorectal adenocarcinoma are risk factors for requiring intraoperative blood transfusion.
INTRODUCTION
Colorectal adenocarcinoma is the fourth most frequent neoplasm in women and the fifth most frequent neoplasm in men in Brazil, with an estimative of 26,990 new diagnosis in 2008 (8) .
In cases of colorectal adenocarcinoma, the most important type of treatment involves surgical procedures (4, 5) . Transfusions of blood components often become necessary during the operation (9, 10) . However, blood transfusions are not free of risks, and among these are the transmission of infectious diseases (3) , allergic reactions, red blood cells alloimunization, hemolytic reactions and immunosuppression (1) . This retrospective study was conducted at "Fundação Pio XII", in Barretos, SP, Brazil, with the aim to recognize significant risk factors for requiring intraoperative blood transfusion in colorectal cancer surgical procedures. This knowledge will turn possible the standardization of alternative measures, such as autologous blood transfusion (7) , or preventive actions, such as perisurgical erythropoietin application (6) or iron replacement for those patients with iron deficiency (12) , in order to diminish the use of allogeneic blood transfusions. In cases where this reduction is not possible, the information obtained with this study will allow to better plan the blood bank service, orientating the blood schedules for specific surgical procedures, avoiding the costs generated by unnecessary crossmatch tests and by the decrease in storage time that occurs each time a red blood unit is held for a patient that does not use it. One of these studies (11) has been a data based study, with patients of 52 different institutions, and they could identify age, gender, comorbidity and metastatic disease, and hospital and surgeon related characteristics as risk factors for transfusion. The other study (2) has been conducted in a single institution, with rectal cancer patients; age, body mass index, hemoglobin, ASA status and other procedures were indicated as risk factors for transfusion in this study.
METHODS

Patients
The data in the medical files of 383 patients who were admitted to "Fundação Pio XII", for treatment of colorectal adenocarcinoma between 1999 and 2003 were analyzed. All the patients were aged over 18 years, had a confirmed diagnosis of colorectal adenocarcinoma from anatomopathological examination and underwent surgery to treat the colorectal cancer in this institution. Patients who underwent local transanal resection surgery or for whom data relating to intraoperative transfusions could not be retrieved were excluded. Some of the data on the patients and the surgery undertaken are shown in Table 1 .
Statistics
The independent variables of age, gender, weight, height, body mass index, hemoglobin, creatinine, glycemia, arterial pressure, tumor location, surgery performed, history of previous abdominal or pelvic surgery, use of neoadjuvant oncological treatment, surgeon responsible, emergency versus elective surgery, clinical staging (TNM) and surgical risk were correlated with the dependent variable of transfusion of red blood cell concentrates during the surgery, by means of univariate analysis.
Pearson's chi-squared test (or Fisher's exact test when required) and Student's t test were utilized, respectively for the categorical and continuous variables.
To determine the factors that were related to blood transfusion, the dependent variables that presented significance in the univariate analyses (Pearson's chi-squared or Fisher's exact or Student's t test) were analyzed together, using the multivariate analysis technique of multiple logistic regression.
Initially, a significance level of 0.10 (P≤0.10) was taken for inclusion in the multivariate analysis model. The variables that, although not reaching significance in the univariate analysis (P≤0.10), were considered to be relevant according to data in the literature were also subjected to multivariate analysis.
In the final model, the significance level set was P<0.05. The statistical analyses were performed on an IBMcompatible computer, by means of the SPSS version 13.0 statistical package (SPSS Statistical Software, Inc).
RESULTS
One hundred and seventy-eight patients (46.48%) received transfusions of red blood cell concentrates: 108 (60.6%) of these patients received one unit of red blood cell concentrate; 50 (28.1%) received two units and only 2 (1.1%) received more than five units.
In the univariate analyses, the significance level taken was 0.10 (P≤0.10). Thus, the following variables were considered to be significant: glycemia (P = 0.05), height (P = 0.06), previous abdominal or pelvic surgery (P = 0.031), extended surgery (P<0,001), abdominoperineal amputation of the rectum (P<0.001) and radical intent (P<0.001).
In the multivariate analysis using logistic regression, the following variables were considered to be independently significant in this sample, in relation to increased risk of requiring blood transfusion: surgery with radical intent and abdominoperineal amputation of the rectum, as shown in Table 2 .
One hundred and nine patients (28.46%) underwent neoadjuvant oncological procedures. Of these, 75 (68.80%) underwent neoadjuvant chemotherapy and radiotherapy (CT + RT). All patients underwent pre-anesthesia cardiological assessment and were classified according to Goldman's index. For 339 patients (88.51%), the operation was elective. For 333 patients (86.95%), the operation had radical intent, while for 50 (13.05%) it had palliative intent.
With regard to tumor location, 203 patients (53%) presented neoplasia in the colon (34.20% in the left colon and 18.80% in the right colon) and 178 (46.48%) presented neoplasia in the rectum (26.89% in the proximal rectum and 19.59% in the distal rectum). (P≤0,10) ; na análise multivariada foi aplicado o teste de regressão logística múltipla, com nível de significância de 5% (P≤0,05); as razões de chances e os respectivos intervalos de confiança de 95% foram calculados. Resultados -Nas análises univariadas foram consideradas significantes as variáveis altura (P = 0,06), glicemia (P = 0,05), antecedente de cirurgia abdominal ou pélvica (P = 0,031), operação abdominoperineal (P<0,001), cirurgia ampliada (P<0,001) e intervenção com intuito radical (P<0,001). Na análise multivariada por regressão logística foram considerados independentemente significantes, quando analisadas em conjunto, intervenção com intuito radical (OR = 10,249, P<0,001, IC95% = 3,071-34,212) e amputação abdominoperineal (OR = 3,906, P = 0,04, IC95% = 0,151-0,692). Conclusão -Esta investigação permitiu concluir que a intervenção radical e o procedimento abdominoperineal, no tratamento cirúrgico do adenocarcinoma colorretal, constituem fatores de risco independentes para a transfusão sanguínea intraoperatória. DESCRITORES -Transfusão de sangue. Neoplasias colorretais. Cirurgia. Adenocarcinoma, cirurgia.
DISCUSSION
Despite the importance of knowing the risk factors for requiring transfusion during operations for treating colorectal adenocarcinoma, only two similar studies (2, 11) were carried out previously. Neither of these was on patients with colorectal adenocarcinoma in a single institution.
Knowledge of these risk factors may lead to preventive actions (6, 12) or alternative measures (7) , towards decreasing the use of blood components in these procedures, and may give rise to better planning of hemotherapy services.
On the basis of the results from this investigation, we can conclude that surgical intervention of radical nature and the procedure using abdominoperineal access, for the surgical treatment of colorectal adenocarcinoma, constitute independent risk factors for indicating intraoperative blood transfusion.
Operations with radical intent tend to lead to resections for which the extent is proportional to the staging grade, given that resection with free margins is fundamental for treating colorectal adenocarcinoma. On the other hand, palliative surgery commonly consists of operations of smaller extent, with the purpose of relieving the symptoms or delaying the clinical manifestations that results from the evolution of the disease.
Thus, the increased risk of bleeding and consequent increased risk of requiring intraoperative blood transfusion are explained through the size of the operation, as found in this investigation.
The type of operation performed (abdominal or abdominoperineal access) greatly modifies the size of the procedure, with implications for the level of risk from a surgical point of view. Thus, in abdominoperineal interventions, and particularly in relation to lesions with advanced staging, the dissections are more extensive. They involve ligature of vascular pedicles of greater caliber and are frequently performed alongside the presacral fascia, where the hemostasis procedure may be very insecure, given the intra-osseous anatomical position (sacral foramina) of the tributaries of the middle sacral vein.
All these characteristics described here increase the risk of local bleeding and therefore give rise to greater necessity for intraoperative blood transfusion. The results obtained from this investigation corroborate these assertions through the demonstration the importance of the risk factor of abdominoperineal amputations of the rectum.
CONCLUSION
Therefore, among patients who undergo surgery with radical intent, and especially among those with an indication for abdominoperineal amputation of the rectum, attention must be given to the increased risk of requiring blood transfusion, and alternative procedures should be sought when possible or indicated.
